Introduction
Locally dually flat Finsler metrics are studied in information geometry and the notion of locally dually flat Finsler metrics is introduced in [7] . A Finsler metric F = F (x, y) on an n-dimensional manifold M is called locally dually flat if at every point there is a coordinate system (x i ) in which the spray coefficients are in the following form
where H = H(x, y) is a local scalar function on the tangent bundle T M of M. Such a coordinate system is called an adapted coordinate system. In [7] , the author proved that a [7] .
It is known that a Riemannian metric F = g ij (x)y i y j is locally dually flat if and only if in an adapted coordinate system,
where ψ = ψ(x) is a C ∞ function [1, 7] .
A special type Finsler metrics on a manifold M are Randers metrics defined by F = α + β, where α = a ij (x)y i y j is a Riemannian metric and β = b i (x)y i is a 1-form on M with b := β α (x) < 1, which were first introduced by physicist G. Randers in 1941 from the standpoint of general relativity. Randers metrics, in particular, the curvature properties of Randers metrics, are extensively studied by some authors (see [3, 2, 5, 8] etc. and references therein). Recently, the classification of locally dually flat Randers metrics with almost isotropic flag curvature is given in [6] . The first example of non-Riemannian dually flat metrics is the Funk metric given as follows (cf. [7, 6] This metric is defined on the unit ball B n ⊂ R n and is a Randers metric with constant flag curvature K = − 1 4 . This is the only known example of locally dually flat metrics with non-zero constant flag curvature up to now.
To find some other non-Riemannian dually flat metrics with constant flag curvature, in [10] , the author studied Finsler metrics in the form
α with non-zero constants and k, but found that there is no locally dually flat Finsler metric in this form with constant flag (even of scalar flag curvature) or isotropic S-curvature unless it is Minkowskian. 
(1.5) (βθ l − θb l ),
(1.14)
Theorem 1.2 implies Theorem 3.1 in [10] holds for the metric
α for any constants and k = 0 when the dimension n 3 of M.
In the following, we shall use Einstein sum convention unless otherwise stated.
Preliminaries
Let M be an n-dimensional smooth manifold. We denote by T M the tangent bundle of M and by (x, 
3) In fact, we can express the spray coefficients G i as follows (cf. [5] ).
where 
Some lemmas
To prove Theorems 1.1 and 1.2, we need some lemmas. Firstly, we have the following trivial lemmas. To prove Theorem 1.1 in Section 1, we must simplify Eq. (2.11). However, it is difficult to simplify this equation because of the complexity of φ. To overcome the difficulty, a usually used technique (firstly used in [9] ) is to take a local coordinate system at a fixed point 
(3.9)
(3.13) Proof. Differentiating the equation Ω a0 α 2 = Ω 00 y a (2 a n) with respect to y c , y d and y h respectively, we obtain 
(which are independent of s) are functions on a neighborhood U ⊂ M of x 0 . Then one of the following holds.
20)
where n 1, μ = k 1 bτ and λ, ξ, τ = 0 are arbitrary function, here f (n) (s) means the nth derivative of f (s).
In particular, when φ(s) is analytic at s = 0 and satisfies φ (0) = 0 or a polynomial of s, then φ(s) must be a constant. In this case,
Proof. Taking s = 0 in (3.18), we get μ = bΦ(0)τ . By computing the first, second and third order derivative of the left side of (3.18) with respect to s at s = 0, we get (2) By the assumption that τ = 0, we get μ = 0. Since (Q − sΦ) = 0, (3.18) is reduced to 
(3.30)
Taking s = 0 in (3.30) and using
Differentiating (3.18) similarly and taking s = 0, then for n 4, we have
Moreover, from (2.7), we have
With these preparation, we begin to prove (3) by induction for n.
It is easy to check that 
Proof of theorems
In this section, we shall complete the proof of Theorems 1.1 and 1.2. In fact, Theorem 1.1 follows from the following Theorem 4.1 directly. So, we firstly prove the following For l = 1 in (2.11), we get 
which is equivalent to (4.8) by using (4.7). We can use (4.11) and (4.24) to eliminate A 11 and A 00 in (4.11). Thus, we have 
